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VEHICULAR BATTERY MOUNTING STRUCTURE 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 [0001] The invention relates to a mounting structure for an electric appliance mounted 
in a vehicle and, more particularly, to a vehicular battery mounting structure in which a 
battery pack is mounted on a floor panel of a vehicle. 

2. Description of the Related Art 

10 [0002] In order to achieve improved fuel economy and clean exhaust gas, the 
development of vehicles having new driving mechanisms, such as electric vehicles, hybrid 
vehicles, etc., has been pursued. Such vehicles need to be equipped with electric 
appliances that are not provided in the vehicles that have an internal combustion engine as 
a sole vehicle driving power source. Examples of such electric appliances include a 

15 traction motor of an electric vehicle or a hybrid vehicle, a secondary battery that supplies 
power to a starter to restart an engine in conjunction with an idling stop system for 
stopping the engine at the time of an idling condition, etc. The mounting position of such 
an electric appliance needs to be determined in view of effective utilization of the cabin 
space and the trunk space of the vehicle, safety securement at the time of a collision 

20 accident, etc.. 

[0003] Japanese Patent Application Laid-Open Publication No. 2000-233648 discloses 
a vehicle in which a battery is mounted on a floor panel in a cabin. The vehicle disclosed 
therein is a vehicle in which a battery (battery pack) is mounted above the floor panel and, 
more specifically, the battery is disposed within a space surrounded by a closed-section 

25 member that is disposed on the floor panel. This battery has a cooling structure in which 
an air introduction means for introducing air is connected to the closed-section member, 
and an air outlet is formed at a location in the closed-section member which corresponds to 
the battery. Furthermore, this battery is divided into a driver seat-side section and a 
passenger seat-side section which are mounted below the driver seat and the passenger seat, 

30 respectively. 

[0004] According to the above-described battery mounting structure, the closed- 
section member provided on the floor panel can be effectively used as a ventilating and 
cooling duct. Therefore, the structure does not need new provision of a duct or the like, 
and allows the ventilation and cooling of the battery disposed in the cabin without 
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degrading the ease of layout in the cabin. 

[0005] However, the foregoing battery mounting structure has problems as stated 
below. That is, a battery (battery pack) mounted has a structure that is formed by stacking 
a plurality of battery cells in the direction of a width of the vehicle. Cooling passageways 
are provided between battery cells, and conduct cooling air from top to bottom or from 
bottom to top. In order to uniformly introduce cooling air into the cooling passages, a 
chamber is needed. The chamber is provided above or below the battery cells. 
Therefore, the height of the battery pack is becomes great. However, the under-seat space 
has severe restrictions on the dimension in the vertical direction. Therefore, the 
containment of a battery within the under-seat space is not easy. Furthermore, since the 
inlet and outlet ducts for the battery are formed by using a vehicle body member, the 
structure becomes complicated. 

SUMMARY OF THE INVENTION 

[0006] The invention has been accomplished in order to solve the aforementioned 
problems, and provides a vehicular battery mounting structure for mounting a battery pack 
between a floor panel and a seat while securing a simple structure of cooling passageways. 

[0007] In a mounting structure provided as one aspect of the invention, a battery pack 
having a plurality of battery unit cells or battery modules in accordance with a performance 
of a vehicle is disposed between a floor panel of the vehicle and a seat disposed above the 
floor panel, and the plurality of battery unit cells or battery modules are stacked in a 
longitudinal direction relative to the vehicle. 

[0008] According to this mounting structure, since the battery cells or the battery 
modules are stacked in the longitudinal direction relative to the vehicle, the cooling 
medium can be caused to flow, for example, from a center side to an outward side in the 
direction of width of the vehicle. This structure eliminates the need for provision of a 
chamber in an upper or lower portion of a battery pack, and therefore allows a reduction in 
the height of the battery pack in the vertical direction. Therefore, the battery pack can be 
mounted easily even if there are severe restrictions regarding the vertical dimensions of an 
installation space as in the case of an under-seat space. 

[0009] It is preferable that the seat be a seat that does not have a power seat function. 
In this preferable structure, no electrical equipment component part for realizing a power 
seat function is provided in the space under or below the seat in which the battery pack is 
disposed, so that the mountability of the battery pack improves. 
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[0010] Furthermore, it is preferable that the seat be a passenger seat or a rear seat. 
Therefore, the battery pack is disposed under or below a rear seat or a passenger seat, that 
is, a seat that is less often equipped with a power seat function. Since no electrical 
equipment component part for realizing a power seat fiinction is provided in the space 
5 under or below the passenger or rear seat in which the battery pack is disposed, the 
mountability of the battery pack improves. Furthermore, since the steering wheel is not 
present forward of passenger and rear seats, the passenger and rear seats can be easily 
moved, and are therefore advantageous for easy maintenance of the battery pack. 

[0011] It is also preferable that the battery pack comprise a battery body formed by the 
10 plurality of battery unit cells or battery modules, and a space portion that is adjacent to the 
battery body and that is provided at a side of the battery body that faces a center line of a 
width of the vehicle. The space portion serves as a chamber for conveyance of a battery- 
cooling medium from the side facing the center line of the width of the vehicle to the side 
opposite from the center line-side. Therefore, the plurality of battery cells can be 
15 uniformly cooled without the need to provide a dedicated chamber space. 

[0012] Furthermore, the battery pack may further comprise a cooling fan, and the 
cooling fan may be provided at a side of the battery body opposite from the side that faces 
the center line of the width of the vehicle, and the cooling fan may supply a cooling 
medium between the battery unit cells, or between the battery modules. 
20 [0013] The cooling fan may supply the cooling medium from the side that faces the 
center line of the width of the vehicle to the side opposite from the side that faces the 
center line of the width of the vehicle. 

[0014] Furthermore, the cooling fan may supply the cooling medium from the side 
that faces the center line of the width of the vehicle to the side opposite from the side that 
25 faces the center line of the width of the vehicle, and may discharge the cooling medium 
into a cabin. This structure makes it possible to cool the battery pack by circulating 
temperature-controlled air from the cabin through the battery pack via the cooling fan. 

[0015] The battery pack may further comprise diffusion means for diffusing the 
cooling medium discharged from the cooling fan into the cabin; Therefore, the cooling 
30 air discharged into the cabin is diffused by the diffusion means, so that the cooling air does 
not directly strike an occupant, and therefore does not disturb the occupant 
[0016] The diffusion means may include a plurality of outlets. 

[0017] It is also possible that a suction direction of the cooling fan be a direction of a 
rotating axis of the cooling fan, and a discharge direction of the cooling fan be a 
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circumferential direction relative to the cooling fan. Since the cooling fan with its suction 
direction being along the rotating axis and its discharge direction being circumferential, the 
cooling fan has a reduced dimension in the direction of the width of the vehicle, and can 
easily be incorporated into the battery pack. Therefore, a compact battery pack can be 
5 realized. 

[0018] The cooling fan may be a sirocco fan. Since a sirocco fan is compact in size 
and able to generate great pressure, the employment thereof will achieve efficient 
conveyance of the cooling air even if the cooling passageways have a complicated 
configuration and therefore cause great pressure loss. 
10 [0019] Furthermore, the battery pack may be formed by a lithium ion battery or a 
nickel metal hydride battery. Therefore, a battery pack formed by a lithium ion battery or 
a nickel metal hydride battery is disposed within the cabin, with an excellent temperature 
condition, while a simple structure of cooling passageways is secured. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The above mentioned embodiment and other embodiments, objects, features, 
advantages, technical and industrial significance of this invention will be better understood 
by reading the following detailed description of the exemplary embodiments of the 
invention, when considered in connection with the accompanying drawings, in which: 
20 FIG. 1 is a top plan view of a vehicle in which a mounting structure in accordance with 
an embodiment of the invention is adopted to mount a battery pack; 

FIG. 2 is a side view of the vehicle in which the mounting structure in accordance with 
the embodiment of the invention is adopted to mount a battery pack; 

FIG. 3 i s a detailed and partial side view of the vehicle in which the mounting structure 
25 . in accordance with the embodiment of the invention is adopted to mount a battery pack; 

FIG. 4 is a partial rear view of the vehicle in which the mounting structure in 
accordance with the embodiment of the invention is adopted to mount a battery pack; 

FIG. 5 is an exploded perspective view of a battery pack mounted in a vehicle via the 
mounting structure in accordance with the embodiment of the invention; 
30 FIG. 6 is a top plan view of the battery pack mounted in a vehicle via the mounting 
structure in accordance with the embodiment of the invention; and 

FIG. 7 is a side view of the battery pack mounted in a vehicle via the mounting structure 
in accordance with the embodiment of the invention. 
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DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS 
[0021] In the following description, the present invention will be described in more 
detail in terms of exemplary embodiments. 

[0022] With reference to FIGS. 1 and 2, a vehicle 1000 in which a battery pack is 
5 mounted through the use of a battery pack mounting structure in accordance with the 
invention will be described. FIG* 1 shows a top plan view of the vehicle 1000. FIG. 2 
shows a side view of the vehicle 1000. 

[0023] The vehicle 1000 has an automatic transmission. Furthermore, the vehicle 
1000 incorporates an idling stop system (also termed "stop-and-go system") that 
10 automatically stops the engine if a driver depresses a brake pedal after the vehicle has 
stopped at the red light at an intersection or the like, and that automatically restarts the 
engine when the driver discontinues depressing the brake pedal and depresses an 
accelerator pedal. During the idling stop of such a vehicle, no power is supplied from the 
engine for operating an oil pump of the automatic transmission (e.g., a CVT (continuously 
15 variable transmission)), or for operating accessories, such as an air-conditioner compressor 
or the like. In order to operate accessories, such as the CVT oil pump, the air-conditioner 
compressor, etc., during the idling stop, electric power is supplied from a second battery 
pack 2000, that is, a lithium ion battery. This battery pack 2000 is also used to supply 
electric power to the starter in order to restart the engine at the time of return from the 
20 idling stop. 

[0024] Besides the second battery pack 2000, the vehicle 1000 has a first battery pack 
1900 that is formed by a 12-volt lead storage battery. The first battery pack 1900 is 
disposed within an engine compartment. 

[0025] As shown in FIGS. 1 and 2, the second battery pack 2000 is disposed under a 
25 passenger seat 1120 of the vehicle 1000. The passenger seat 1120 herein refers to a 
foremost-row seat that is other than a seat 1100 that directly faces a steering wheel 1102 of 
the vehicle. The battery pack mounting structure in accordance with the embodiment of 
the invention is not limited to a structure for mounting the second battery pack 2000 undo: 
the passenger seat 1120. For example, a structure for mounting the second battery pack 
30 2000 under a rear seat 1130 is also possible. It is assumed herein that neither the 
passenger seat 1120 nor the rear seat 1130 of the vehicle 1000 has a power seat function. 

[0025] The lead storage battery that forms the first battery pack 1900 is disposed 
within the engine compartment The lead storage battery repeatedly undergoes charging 
and discharging in a high SOC (state of charge) region. The lithium ion battery, forming 
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the second battery pack 2000, has high operating voltage, and has high energy density per 
weight and volume. Therefore, reductions in weight and volume have been achieved. 
Furthermore, the lithium ion battery can be repeatedly charged and discharged since the 
lithium ion battery is free of the memory effect. 
5 [0027] In addition to the aforementioned properties, the lithium ion battery has a wide 
SOC range for charging and discharging. Therefore, the lithium ion battery can be deeply 
charged and discharged, and therefore is able to favorably supply power to the CVT oil 
pump and accessories (the air-conditioner compressor and the like) during an idling stop. 

[0028] The batteries suitable for adoption of the battery pack mounting structure in 
10 accordance with the embodiment of the invention are not limited to lithium ion batteries. 
For example, a nickel metal hydride battery or the like is also possible. The adoption of 
the battery pack mounting structure in accordance with the embodiment of the invention is 
preferable for batteries that have stricter temperature requirements for use than the lead 
storage battery. However, the battery pack mounting structure in accordance with the 
1 5 embodiment of the invention may be adopted for mounting the lead storage battery. 

[0029] With reference to FIGS. 3 and 4, the battery pack mounting structure in 
accordance with the embodiment of the invention will be further described in detail. 

[0030] FIG. 3 shows a side view of the passenger seat 1120 and its vicinity where the 
battery pack 2000 is disposed. FIG. 4 is a rear view of the passenger seat 1120 and its 
20 vicinity where the battery pack 2000 is disposed. 

[0031] As shown in FIGS. 3 and 4, the battery pack 2000 is disposed below the 
passenger seat 1120 and above a floor panel 1010. The floor panel 1010 has a 
substantially horizontal configuration. As shown in FIG. 4, a rocker panel 1030, that is, a 
vehicle side frame member, is disposed outward of the battery pack 2000 in the direction 
25 of vehicle width. A door panel 1040 that forms a portion of a vehicle side surface is 
provided at an outward side of the rocker panel 1030 in the direction of vehicle width. 

[0032] The door panel 1040 is substantially perpendicular to the floor panel 1010. 
An inward surface of a lower portion of the door panel 1040 which faces inward in the 
direction of vehicle width is in contact with the rocker panel 1030. A tunnel 1020, that is, 
30 a vehicle central frame member, is disposed at an inward side of the battery pack 2000 in 
the direction of vehicle width. 

[0033] With reference to FIG. 5, the battery pack 2000 will be described in detail. 
The battery pack 2000 is formed by combining a lithium ion battery, a battery control 
computer, etc. The battery pack 2000 shown in FIG. 5 is disposed under the passenger 
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seat 1120 as shown in FIGS. 1 to 4, in such a posture that a portion of the battery pack 
2000 shown leftward in FIG. 5 is positioned at an outward side in the direction of vehicle 
width, and a portion of the battery pack 2000 shown rightward in FIG. 5 is positioned at a 
center side in the direction of vehicle width. 
5 [0034] The aforementioned inward side in the direction of vehicle width and the 
aforementioned center side in the direction of vehicle width correspond to a "side that 
faces a center line of the vehicle width" in the invention. The aforementioned outward 
side in the direction of vehicle width corresponds to a "side opposite from the side that 
faces the center line of the vehicle width" in the invention. 
10 [0035] As shown in FIG. 5, the battery pack 2000 is protected by a battery pack cover 
2010 that prevents impact on the battery pack 2000 and blocks penetration of water or 
moisture. Disposed under the floor panel battery pack cover 2010 are a battery carrier 
panel 2020, a junction block assembly 2030, an electric current sensor 2050 and a battery 
relay 2060. 

15 [0036] The junction block assembly 2030 is provided with a plus terminal 2032 and a 
minus terminal 2034 of the battery pack 2000. The minus terminal 2034 is ground- 
connected to the vehicle body. The plus terminal 2032 is connected to a main power 
cable of the vehicle 1000 via a bus bar 2036 shown in FIG. 6. The bus bar 2036 has a 
twisted plate structure. 

20 [0037] The junction block assembly 2030 is provided with a battery temperature 
sensor 2040. The junction block assembly 2030 is further provided with a service plug 
2070. The service plug 2070 is removed at the time of maintenance of the power supply 
to break the voltage on the grounded side of the battery pack 2000 and therefore secure 
safety during operation. 

25 [0038] Battery cells 2080, that is, a lithium ion battery, are disposed under the junction 
block assembly 2030. As shown in FIG. 5, in the battery pack 2000, four battery cells 
2080 each having a capacity of 12 Ah and a nominal voltage of 3.6 V are connected in 
series. 

[0039] As shown in FIG. 5, the four battery cells 2080 are stacked in the longitudinal 
30 direction relative to the vehicle. The stacked battery cells 2080 are spaced from one 
another. The interval spaces between the battery cells 2080 function as cooling 
passageways for conducting a cooling medium (air). The four battery cells 2080 are 
mounted on a battery tray 2090. 

[0040] A blower fan 2100 is disposed at an outward side of the battery cells 2080 in 
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the direction of vehicle width. A battery control computer 2200 is disposed at an outward 
side of the blower fan 2100. The blower fan 2100 causes the cooling medium (air) to 
flow from the center side in the direction of vehicle width to the outward side in the 
direction of vehicle width. Therefore, the cooling medium (air) flows through the cooling 
5 passageways provided between the battery cells 2080, and reaches the blower fan 2100, 
and is then discharged via an outlet of the blower fan 2100 into a rear seat 1130-side 
portion of the cabin. 

[0041] As shown in FIG. 5, a space portion 3000 is provided at a center side of the 
four battery cells 2080 that faces the center in the direction of vehicle width. The space 
10 portion 3000 has a capacity that allows the four battery cells 2080 to move to the center 
side in the direction of vehicle width. The area of a section of the space portion 3000 
viewed in the direction of vehicle width is designed to be substantially equal to or greater 
than the sectional area of the battery cells 2080. 

[0042] With reference to FIGS. 6 and 7, the structure of the battery pack 2000 will be 
15 further described in detail. 

[0043] FIG. 6 shows a top plan view of the battery pack 2000, from which the battery 
pack cover 2010 has been removed. FIG. 7 shows a sectional view taken on line A-A in 
FIG. 6. 

[0044] As shown in FIGS. 6 and 7, the battery relay 2060, the electric current sensor 
20 2050, the junction block assembly 2030, the four battery cells 2080, the blower fan 2100 
and the battery control computer 2200 are disposed in the battery pack 2000 in that order 
from the side of the center in the direction of vehicle width to the side outward in the 
direction of vehicle width. The battery control computer 2200 is disposed in a tilted 
posture that is angled by a predetermined angle with respect to the substantially horizontal 
25 floor panel 1010. 

[0045] The blower fan 2100 draws the cooling medium (air) from the center side in 
the direction of vehicle width so that the cooling medium (air) flows through the cooling 
passageways provided between the individual battery cells 2080. The drawn cooling 
medium is discharged to the rear seat 1130-side portion. The blower fan 2100 is a fan 
30 wherein the direction of suction of the cooling medium is along the rotation axis of the fan 
and the direction of discharge of the cooling medium is a circumferential direction relative 
to the fan, for example, a sirocco fan or the like. A sirocco fan is compact in size, and is 
able to generate great pressure. Therefore, the blower fan 2100 is able to efficiently move 
the cooling medium (air) even if a great pressure loss is caused by the flow of the cooling 
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medium through passageways having a complicated configuration, such as the narrow 
cooling passageways provided between the individual battery cells 2080. 

[0046] The space portion 3000 is provided at the center side of the battery cells 2080 
in the direction of vehicle width. The space portion 3000 serves as a chamber for 
5 introduction of the cooling medium (air) into the cooling passageways provided between 
the individual battery cells 2080 via the blower fan 2100. Serving as a chamber, the 
space portion 3000 allows uniform introduction of the cooling medium (air) into the 
cooling passageways provided between the individual battery cells 2080. 

[0047] The air outiet of the blower fan 2100 for the cooling medium (air) is not 

10 directly exposed to the space that forms the cabin. The outlet of the blower fan 2100 is 
covered with the battery pack cover 2010. The battery pack cover 2010 has a plurality of 
divided outlet openings for the cooling medium (air). Therefore, the cooling medium 
(air) discharged from the blower fan 2100 does not directly strike an occupant in the rear 
seat 1130, but diffuses in the cabin of the vehicle 1000. 

15 [0048] With regard to a vehicle incorporating a vehicular battery mounting structure in 
accordance with the foregoing embodiment of the invention, the state occurring at the time 
of a side impact collision on the passenger seat side will be described. 

[0049] If a vehicle 1000 equipped with the battery pack 2000 has a sideway impact 
collision, and therefore receives an impact in a direction from the door panel 1040 toward 

20 the battery pack 2000, the rocker panel 1030 collides with a lower surface of the battery 
control computer 2200. The lower surface of the battery control computer 2200 serves as 
a collision surface that collides with a vehicle body that is translationally moved inward at 
the time of a collision. Then, the battery control computer 2200 is turned clockwise in the 
side view of FIG. 7 about an end portion 1032 of the mounting plate for fixing the battery 

25 control computer 2200. 

[0050] That is, in the case of a vehicle collision in a direction from the door panel 
1040 toward the battery pack 2000, the battery control computer 2200 disposed between 
the door panel 1040 and the battery pack 2000 is in the posture inclined with respect to the 
direction of collision, and is therefore turned by the rocker panel 1030 colliding therewith. 

30 Therefore, at least a portion of the energy of collision is consumed as an energy for turning 
the battery control computer 2200. As a result, the transfer of collision energy to the 
battery pack 2000 is less likely. 

[0051] Furthermore, description will be made in conjunction with a case where the 
impact of a side collision is great, and therefore propagates to the battery cells 2080. If a 
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side collision impact propagates to the battery cells 2080, the battery cells 2080 are 
translationally moved toward the space portion 3000 provided at a center side of the 
battery cells 2080 that faces the center in the direction of vehicle width; The provision of 
the space portion 3000 allows the battery cells 2080 to move toward the center side in the 
5 direction of vehicle width without being crushed. As a result, the possibility of breakage 
of a battery cell 2080 reduces. 

[0052] The plus terminal 2032 and the minus terminal 2034 provided in the junction 
block assembly .2030 of the battery pack 2000 face the center side in the direction of 
vehicle width. A distal end (load side) of the plus terminal 2032 of the battery pack 2000 

10 is provided with a fuse and a battery relay 2060. 

[0053] If a short circuit occurs at a distal end side Goad side) of the plus terminal 2032 
of the junction block assembly 2030, the fuse and the battery relay 2060 will immediately 
break the circuit connected to the battery pack 2000. However, if the plus terminal 2032 
forms a short circuit with the minus terminal 2034 or the vehicle body, which is ground- 

15 connected with the minus terminal 2034, the battery circuit becomes short-circuited, and 
therefore self-discharge occurs. The self-discharge sometimes involves a spark and, in 
the worst case, causes a fire. 

[0054] However, as indicated in FIGS. 5 and 7, the plus terminal 2032 and the nanu s 
terminal 2034 in the junction block assembly 2030 are disposed so as to face the center 

20 side in the direction of vehicle width. That is, the two terminals 2032, 2034 are located at 
a vehicle center side where reception of impact at the time of a collision is least likely. 
This arrangement will prevent the plus terminal 2032 from contacting and therefore short- 
circuiting with the vehicle body or the like in the event of a side collision of the vehicle. , 
[0055] According to the battery pack mounting structure in accordance with the 

25 embodiment, a battery pack is disposed in a space that is above the floor panel and below a 
rear seat or a passenger seat without the steering wheel being disposed forward thereof. 
The passenger or rear seat can be moved more easily than the driver seat, and therefore 
allows easy maintenance of the battery pack* Furthermore, the passenger and rear seats 
are less often equipped with a power seat function. Therefore, due to a correspondingly 

30 smaller number of electrical equipment component parts provided under such a seat, the 
provision of the battery pack mounting structure under the seat improves the ease of 
mounting a battery pack. 

100561 Furthermore, according to the battery pack mounting structure in accordance 
with the embodiment, the terminal portions of the battery pack face the center side in the 
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direction of vehicle width. Therefore, in the event of a side collision of the vehicle, the 
possibility of the plus terminal and the minus terminal forming a short circuit is very low. 
Furthermore, the space portion having a sectional area that is substantially equal to or 
greater than a sectional area of the battery cells is provided at the center side of the battery 
5 cells that faces the center in the direction of vehicle width. If impact propagates to the 
battery cells in the event of a vehicle side collision, the battery cells move into die space 
portion. Therefore, the possibility of breakage of the battery cells reduces. 

[0057] Still further, according to the battery pack mounting structure in the 
embodiment, the battery cells are stacked in the longitudinal direction relative to the 

10 vehicle. The cooling passageways of the cooling medium (air) are provided between the 
individual battery cells stacked as described above. The cooling passageways are formed 
so that the cooling medium (air) flows from the center side in the direction of vehicle width 
to the outward side in the direction of vehicle width, and is discharged into the cabin. 
Thus, it becomes unnecessary to provide a chamber in an upper or lower portion of the 

15 battery pack. Therefore, it becomes possible to reduce the height of the battery. The 
aforementioned space portion, provided at the center side of the battery cells that faces the 
center in the direction of vehicle width, serves as a chamber for introduction of the cooling 
medium (air) performed by the blower, and therefore allows uniform distribution of the 
cooling medium (air) into the cooling passages. 

20 [0058] While the invention has been described with reference to exemplary 
embodiments thereof, it is to be understood that the invention is not limited to the 
exemplary embodiments or constructions. To the contrary, the invention is intended to 
cover various modifications and equivalent arrangements. In addition, while the various 
elements of the exemplary embodiments are shown in various combinations and 

25 configurations, which are exemplary, other combinations and configurations, including 
more, less or only a single element, are also within the spirit and scope of the invention. 



